APPARATUS FOR INPUTTING COORDINATES 



FIELD OF THE INVENTION 

The present invention in general relates to an 
apparatus for inputting coordinates. More particularly, 
this invention relates to an optical type apparatus for 
inputting coordinates which determines coordinates of a 
position by detecting a direction in which an emitted light 
is shielded or reflected. 



BACKGROUND OF THE INVENTION 

A conventional optical type apparatus for inputting 
coordinates includes an optical unit which is constructed 
in such a manner that a light emitting section and a light 
receiving section are integrally formed. The apparatus for 
inputting coordinates determines the coordinates of a 
position by sensing shielding of light due to a pointing 
means such as a stick, finger or the like, or by sensing 
light reflected by a reflecting member attached to the 
pointing stick. 

Fig. 12A and Fig. 12B schematically shows a corner 
portion including the optical unit of a conventional 
apparatus for inputting coordinates. Fig. 12A is a 
perspective view showing the apparatus for inputting 
coordinates, and Fig. 12B is a front view when viewing the 



optical unit from a light emitting plane. A apparatus for 
inputting coordinates 1100 is composed of a coordinate input 
plane 1101 for inputting a coordinate position, an optical 
unit 1102, a reflecting section 1103, a support plate 1104 
5 for fixing the coordinate input plane 1101, and a frame 
section 1105 for reinforcing the support plate 1104 and 
fixing the reflecting section 1103 . More specifically, the 
optical unit 1102 has a light emitting section which emits 
light that is substantially parallel to the coordinate input 
10 plane 1101 and a light receiving section which receives the 
light traveling substantially parallel to the coordinate 
input plane 1101 . The reflecting section 1103 reflects the 
light emitted from the optical unit 1102 to the identical 
direction . 

15 In Fig. 12A, legend 1106 denotes an emission light 

port which is an outlet of light from the optical unit 1102, 
and legend 1107 denotes a screw for fixing the optical unit 
1102 to the frame section 1105. Moreover, legend 1108 
denotes a pointing stick and a finger for inputting a 

20 coordinate position (coordinate point) on the coordinate 
input plane 1101. In this case, for example, the pointing 
stick 1108 may be a finger as shown in Fig. 12A, and not 
a specific stick. The emission light port 1106 is also an 
incident light port which is an inlet of light incident upon 

25 the optical unit 1102. 



The apparatus for inputting coordinates 1100 emits 
an irradiation light expanded like a sector from the light 
emitting section (not shown) of the optical unit 1102, and 
then, senses a direction of light shielded by the pointing 
stick and finger 1108 by the light receiving section (not 
shown) of the optical unit 1102, and thereby, detects a 
coordinate position of the pointing stick 1108. 

The following is a description on another conventional 
optical type apparatus for inputting coordinates . Fig. 13A 
and Fig. 13B are views schematically showing another 
conventional apparatus for inputting coordinates . Fig . 13 A 
is a perspective view showing the apparatus for inputting 
coordinates, and Fig. 13B is a front view when viewing an 
optical unit from a light emitting plane. A apparatus for 
inputting coordinates 1200 is composed of a coordinate input 
plane 1201 , a removable optical unit 1202 , a shielding plate 
1203 for shielding light from the outside of apparatus, a 
support plate 1204 for fixing the coordinate input plane 
1201, and a frame section 1205 for reinforcing the support 
plate 1204 and fixing the shielding plate 1203. In Fig. 
13A, legend 1206 denotes an emission light mouth which is 
an outlet of light from the optical unit 1202, and legend 
1207 denotes a screw for fixing the optical unit 1202 to 
the frame section 1205. Moreover, legend 1208 denotes a 
pointing stick which is provided with a sheet-like 



retro-reflector for reflecting a probe light from the optical 
unit to the direction identical with an incident direction. 

The apparatus for inputting coordinates 1200 
irradiates a beam probe light from a light emitting section 
(not shown) of the optical unit 1202, and then, senses a 
direction of light reflected by the retro-reflection member 
of the pointing stick 1208 by a light receiving section (not 
shown) of the optical unit 1202, and thereby, detects a 
coordinate position of the pointing stick 1208. 

In the conventional cases of irradiating a 
sector-shaped light so as to detect a shielding direction 
and irradiating a beam probe light so as to detect a reflecting 
direction , the optical unit is integrally formed, and thereby , 
it is possible to improve an availability of the apparatus 
for inputting coordinates. More specifically, the light 
emitting section and the light receiving section are made 
into a unit; therefore, there is no need of making a fine 
adjustment of an optical system included in the unit, and 
it is possible to accurately detect a direction (or position) 
by the pointing stick or the like. 

However, the prior art has the following problems. 
More specifically, the conventional apparatus for inputting 
coordinates is constructed in a manner that the optical unit 
is merely attached to an upper portion of the coordinate 
input plane. For this reason, there is the case where the 



optical unit hinders the coordinate input; as a result, an 
operability is reduced. 

Moreover, the conventional apparatus for inputting 
coordinates has the following problem that a detection 
accuracy is reduced in a specific area on the coordinate. 
Fig, 14A and Fig. 14B are views showing the area where the 
detection accuracy is reduced, and to explain the principle . 
As shown in Fig. 14A, in a lower portion of the coordinate 
input plane 1301, the detection accuracy on a left-side 
optical unit 1302L is taken into consideration. In this 
case, it is assumed that a right-side optical unit 1302R 
senses shielding by pointing means such as a finger in linear 
one direction. 

Further, as shown in Fig. 14B, in the case where the 
pointing means 1303 vertically indicates the coordinate 
plane 1301, the indicated position and a position shielding 
the irradiation light coincident with each other. On the 
other hand , as shown inFig. 14C, inthecase where the pointing 
means 1303 obliquely indicates the coordinate input plane 
1301, the indicated position (coordinate point) and a 
position shielding the irradiation light do not coincident 
with each other. 

The pointing means 1303 is tilted, and as shown in 
Fig. 14A, the actual indicated position on the coordinate 
input plane 1301 is p, and a position of light shielding 



by the pointing means 1303 is p' ; in this case, a coordinate 
point is calculated as being q. However, in such a case, 
p and q are adjacent to each other; therefore, an error is 
very minute. On the other hand, the actual indicated 
position on the coordinate input plane 1301 by the pointing 
means 1303 is r, and a position shielded by the pointing 
means 1303 is r'; in this case, a coordinate point is 
calculated as being s. Therefore, an error considerably 
becomes large; for this reason, the detection accuracy is 
reduced in a predetermined area on the coordinate input plane 
1301 . 

If the light irradiated from the optical unit 1302 
is far from the coordinate input plane 1101 , there is a problem 
that "unnecessary brush script" (called as ^^hane" in 
calligraphy serif" or "faintness" occurs in a locus drawn 
by the pointing means displayed on a display screen. Fig. 
15A and Fig. 15B are views to explain the principle that 
the "unnecessary brush script" occurs, and Fig. 16A to Fig. 
16F are views to explain the principle that the "faintness" 
occurs. As is evident from Fig. 15A, when light position 
is far from the coordinate input plane 1101, the irradiation 
light is shielded until a finger contacts with the coordinate 
input plane 1101; for this reason, as shown in Fig. 15B, 
the "unnecessary brush script" occurs in starting or ending 
the input. 



Moreover, as shown in Fig. 16A to Fig. 16F, the finger 
all shields lights to be shielded until it contacts with 
the coordinate input plane 1101, for this reason, the 
"f aintness" occurs because it is difficult to set a detection 
threshold value . 

In the prior art, in order to widen the coordinate 
input plane , sometimes two or more apparatuses for inputting 
coordinates are connected for performing a coordinate input . 
For this reason, there is a problem that a visibility becomes 
worse because the reflecting plate or the shielding plate 
on a joined portion becomes an obstacle depending upon 
viewing positions. More specifically, following problem 
arises when a plurality of apparatuses for inputting 
coordinates are used. For example, at a conference hall, 
in the case of attending a lecture from various positions, 
the reflecting plate or the shielding plate becomes an 
obstacle from listeners who are positioned at a low angle 
with respect to the coordinate input plane; for this reason, 
the visibility becomes worse. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide 
an apparatus for inputting coordinates which is easy to 
operate. It is another object of the present invention to 
provide an apparatus for inputting coordinates which can 



detect the coordinates accurately. It is still another 
object of the present invention to provide an apparatus for 
inputting coordinates which can improve a visibility. 

In the apparatus for inputting coordinates according 
to one aspect of the present invention, a light source section 
and a light receiving section are integrated to form one 
optical unit, and this optical unit is embedded in a 
coordinate input plate. As a result, it become possible 
to reduce a projection of the optical unit. 

Further , height of the light , from the coordinate input 
plane , emitted by the light source is adj us table . Further , 
the height of the reflecting section , from the coordinate 
input plane, is adjustable. Further, this apparatus for 
inputting coordinates can be coupled another apparatus for 
inputting coordinates. Further, a plane including the 
coordinate input plane is interposed between the light source 
section the light receiving section. 

In the apparatus for inputting coordinates according 
to another aspect of the present invention, a pointing stick 
reflects the light. Furthermore, a light source section 
and a light receiving section are integrated to form one 
optical unit, and this optical unit is embedded in a 
coordinate input plate. As a result, it becomes possible 
to reduce a projection of the optical unit. 

Further, an outlet of light with respect to the 
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coordinate input plane, i. e. the emission light mouth, is 
provided with a shielding plate substantially parallel to 
the coordinate input plane. Further, height of the light, 
from the coordinate input plane, emitted by the light source 
is adjustable. Further, a shielding plate extending 
substantially vertical to the coordinate input plane at an 
outer edge of the coordinate input plane is provided. 
Further, height of the shielding plate, from the coordinate 
input plane, is adjustable. Further, the apparatus for 
inputting coordinates can be coupled with another apparatus 
for inputting coordinates. 

Other objects and features of this invention will 
become apparent from the following description with 
reference to the accompanying drawings . 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a view schematically showing a corner portion 
including an optical unit of an apparatus for inputting 
coordinates of the present invention; 

Fig. 2A and Fig. 2B are views showing a corner cube 
reflector ; 

Fig. 3A and Fig. 3B are views schematically showing 
an internal structure of a light emitting section of an 
optical unit of the apparatus for inputting coordinates 
according to a first embodiment; 



Fig. 4 is a view schematically showing an internal 
structure of a light receiving section of the optical unit 
of the apparatus for inputting coordinates according to the 
first embodiment when viewing from a direction vertical to 
a coordinate input planer- 
Fig. 5 is a view schematically showing a construction 
of the apparatus for inputting coordinates according to the 
first embodiment; 

Fig. 6 is a view to explain one example of adjusting 
a height of a reflecting section of the apparatus for 
inputting coordinates according to the first embodiments- 
Fig. 7 is a view to explain one example of a joint 
member for joining a frame section of the apparatus for 
inputting coordinates according to the first embodiment to 
a frame section of another apparatus for inputting 
coordinates ; 

Fig. 8A and Fig. 8B are views showing another 
arrangement of the light emitting section and the light 
receiving section of the apparatus for inputting coordinates 
according to the first embodiments- 
Fig. 9A and Fig. 9B are views schematically showing 
a corner portion including an optical unit of an apparatus 
for inputting coordinates of to a second embodiments- 
Fig. lOA and Fig. lOB are views schematically showing 
an internal structure of the optical unit of the apparatus 



for inputting coordinates according to the second 
embodiment ; 

Fig. 11 is a view to explain a shielding plate attached 
to the optical unit of the apparatus for inputting 
coordinates according to the second embodiment; 

Fig. 12A and Fig. 12B are views schematically showing 
a corner portion including an optical unit of a conventional 
apparatus for inputting coordinates; 

Fig. 13A and Fig. 13B are views schematically showing 
another conventional optical type apparatus for inputting 
coordinates ; 

Fig. 14A and Fig. 14B are views showing an area where 
a detection accuracy is reduced in the conventional optical 
type apparatus for inputting coordinates, and to explain 
the principle; 

Fig. ISAandFig. 1 5B are views to explain the principle 
that "unnecessary character locus" occurs in the case where 
an irradiation light portion is higher than a coordinate 
input plane in the conventional optical type apparatus for 
inputting coordinates; and 

Fig. 16A to Fig. 16F are views to explain the principle 
that '^faintness" occurs in the case where an irradiation 
light portion is higher than a coordinate input plane in 
the conventional optical type apparatus for inputting 
coordinates . 



DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Preferred embodiments of the present invention will 
be described below with reference to the accompanying 
drawings . 

Fig. lA and Fig. IB are views schematically showing 
a corner portion including an optical unit of an apparatus 
for inputting coordinates of the present invention. Fig. 
lA is a perspective view showing the apparatus for inputting 
coordinates, and Fig. IB is a front view when viewing the 
optical unit from a light emitting plane. A corner cube 
reflector is given as one example of the above member. A 
apparatus for inputting coordinates 100 is composed of a 
coordinate input plane 101 for inputting a coordinate 
position, an optical unit 102, a reflecting section 103, 
a support plate 104 for fixing the coordinate input plane 
101, and a frame section 105 for reinforcing the support 
plate 104 and fixing the reflecting section 103. More 
specifically, the optical unit 102 has a light emitting 
section which emits light that is substantially parallel 
to the coordinate input plane 101 and a light receiving 
section which receives the light traveling substantially 
parallel to the coordinate input plane 101 . The reflecting 
section 103 reflects the light emitted from the optical unit 
102 . 



In Fig. lA and Fig. IB, legend 106 denotes an emission 
light mouth which is an outlet of light from the optical 
unit 102 , and legend 107 denotes a screw for fixing the optical 
unit 102 to the frame section 105. Moreover, legend 108 
denotes a pointing stick for inputting a coordinate position 
on the coordinate input plane 101. In this case, the point 
stick is used for shielding the light, and as shown in Fig. 
lA, the coordinate position may be inputted by a finger or 
the like. The emission light mouth 106 is also an incident 
light mouth which is an inlet of light incident upon the 
optical unit 102. A legend 109 denotes a height adjusting 
screw for adjusting a height of the optical unit 102, and 
legend 110 denotes an optical unit retaining plate for 
retaining the optical unit. 

The reflecting section 103 has a surface which is 
covered with a member recursively reflecting the light. A 
corner cube reflector is give as one example of the above 
member. Fig. 2A and Fig. 2B are views showing the corner 
cube reflector. Fig. 2A is a perspective view showing the 
corner cube reflector, and Fig. 2B is a cross sectional view 
in a straight line passing through the vertex and the center 
of circle of a base. The corner cube reflector has a conical 
shape, and its inner surface is aluminized so as to improve 
a reflection efficiency. As shown in Fig. 2B, the corner 
cube reflector recursively reflects an incident light 
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because its conical angle is 90**. 

The following is a description on the optical unit 
102. Fig. 3A and Fig. 3B are views schematically showing 
an internal structure of a light emitting section of the 
optical unit 102. Fig. 3A is a view showing the light 
emitting section when viewing it from a direction (y-axis 
direction in Fig . SAandFig. 3B) perpendicular to a travel ing 
direction of irradiation light in a plane parallel to the 
coordinate input plane 101. Fig. 3B is a view showing the 
light emitting section when viewing it from a traveling 
direction of irradiation light direction (x-axis direction 
in Fig. 3A and Fig. 33) . The light emitting section 301 
is composed of a light emitting element 302 emitting an 
irradiation light, cylindrical lenses 303a to 303c for 
deflecting the irradiation light emitted from the light 
emitting element to a predetermined direction, and a slit 
304. In this case, a half -silvered mirror 305 is a half 
mirror for reflecting the irradiation light passing through 
the slit 304 toward the reflecting section 103. 

For example, the light emitting element 302 comprises 
a laser diode, a pin-point LED or the like. The irradiation 
light emitted from the light emitting element 302 is 
converged by the cylindrical lens 303a, and then, is formed 
as the light parallel to the z-axis (see Fig. 3A) . 
Subsequently, the irradiation light passes through two 
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cylindrical lenses 303b and 303c, and then, is converged 
to the y-axis direction, and thereafter, is collected to 
the slit 304 (see Fig. 3B) . The slit 304 is formed with 
a long and thin micro clearance extending parallel to the 
X-axis, and thereby, the irradiation light is expanded like 
a sector in the y-axis direction. Namely, the slit 304 forms 
a so-called linear light source so as to improve a uniformity 
of the irradiation light. 

Fig. 4 is a view schematically showing an internal 
structure of a light receiving section of the optical unit 
102 when viewing it from a direction vertical to the 
coordinate input plane 101. For simplification of 
description, the following is a description on a detection 
of a reflection light in a two-dimensional plane parallel 
with the coordinate input plane 101. The light receiving 
section 401 is composed of a light receiving lens 402 for 
converging (collecting) a reflection light reflected by the 
reflecting section 103, and a line sensor 403 such as photo 
sensor, comprising a plurality of light receiving elements 
(optics) for sensing a receiving light intensity. Moreover, 
in Fig. 4, there are shown a light emitting element 302 and 
a half -silvered mirror 305. 

In this case , the light emitting element 3 02 is situated 
above the half -silvered mirror 305 (at a position of z > 
0 in the coordinate system in Fig. 4; therefore, the light 
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emitting element 302 is shown therein by a black-colored 
point. A light irradiated from the light emitting element 
302 is reflected by the reflecting section 103, and then, 
a reflection light is returned along the same path. 
Subsequently, the reflection light arrives at different 
positions on the line sensor 403 by the light receiving lens 
304 . 

Therefore, when the pointing stick 108 or finger is 
inserted into a certain position B on the coordinate input 
plane 101 and the irradiation light is shielded, the 
reflection light does not arrive at a point on the line sensor 
403 corresponding to the shielded direction. In the case 
where no obstacle shielding light exist on the coordinate 
input plane 101, a receiving light distribution on the line 
sensor 403 becomes approximately constant in the symmetry 
with respect to the optical axis. However, as shown in Fig. 
4 , the pointing stick 108 or finger is inserted into a certain 
position B on the coordinate input plane 101, the light 
passing there through is shielded, and then, on the line 
sensor 403, a area (dark point) having a weak receiving light 
intensity is generated in a position D. 

The above position D makes one-to-one correspondence 
with an angle of the shielded light, that is, a detection 
angle 9d measured from the optical axis of the pointing stick 
108, finger or the like. Therefore, if the position D of 
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being a dark point on the line sensor 403 is found, 9d can 
be seen. More specifically, assuming that a distance from 
the light receiving lens 402 to the line sensor 403 is set 

as f , 9d is obtained as a function of D from the following 
equation ( 1 ) . 

Gd = arctan (D/f ) ... (1) 

In this case, strictly, a relation of tan (9d) = D/f 
is not established due to the light refraction by the light 
receiving lens 402. However, the relation between 9d and 
D/f is uniquely determined; therefore, for simplification, 
it is assumed that the above equation (1) is formed. Further, 
the above optical axis denotes an optical axis of the light 
receiving lens 402. Furthermore, the emission light mouth 
106 of the optical unit 102 is arranged parallel with the 
light receiving lens 402. 

Fig. 5 is a view schematically showing the whole 
construction of an apparatus for inputting coordinates 100, 
and shows a coordinate point B, a distance w between the 
point B and the optical unit, and a relation between 
calculation angles 9cR and 9cL used for calculating the 
coordinate point B. In Fig. 5, the optical unit 102 is 
arranged at a position relevant to one corner portion of 
the rectangular coordinate inputplane 101 ; therefore, there 
is no need of providing the reflecting section 103 arranged 
along one side of the rectangular coordinate input plane 
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101. Thereinafter, a capital letter L is used as an index 
for identifying various parameters employed in a left-side 
optical unit 102L; on the other hand, a capital letter R 
is used as an index for identifying various parameters 
employed in a right-side optical unit 102R. Although the 
detailed calculating process is omitted, the coordinate 
point B (x, y) is obtained from the following equation (2) . 
X = w • tan 9cR/ (tanOcL + tan OcR) 

y = w • tan 9cL • tanOcR/ (tan GcL + tan GcR) ... (2) 
Therefore, if the position of the dark point on the 
line sensor 403 is found, a calculation angle 9c is calculated 
on the basis of 9d, and thereafter, the coordinate point 
is calculated by the above equation (2) . The calculation 
is made by a computing section (not shown) in Fig. lA and 
Fig. IB. In this case, depending upon the situation, a PC 
(personal computer) is provided outside the apparatus for 
inputting coordinates 100, and then, the PC may calculate 
the above coordinate point . 

In the apparatus for inputting coordinates 100, the 
emission light mouth 106 of the optical unit 102 is arranged 
so as to be situated under the coordinate input plane 101. 
In this case, the emission light mouth 106 is situated under 
the coordinate input plane 101 in order to reduce a convex 
portion with respect to the coordinate input plane of the 
optical unit 102 and the support plate 104. In the above 
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manner, the emission light mouth 106 is arranged at a height 
position lower than the coordinate input plane 101, and 
thereby, it is possible to reduce a convex portion, that 
is, a projection of the optical unit 102. As a result, a 
user, who inputs a coordinate point, has no hindrance, and 
therefore, an availability is improved. 

Moreover, in the optical unit 102, a height from the 
coordinate input plane 101 is adjustable by the height 
adjusting screw 109. Thus, an irradiation light is emitted 
just from the height of the coordinate input plane 101 by 
the height adjusting screw 109. Therefore, it is possible 
to make the correspondence of the position of the pointing 
stick 108 of the coordinate input plane 101 or finger with 
the position of irradiation light contacting with the 
pointing stick or finger . Further , it is possible to improve 
a detection accuracy in a predetermined area causing a large 
error in the prior art. In this case, the height adjusting 
screw 109 is provided at three portions on the optical unit 
retaining plate 110, and thereby, it is possible to adjust 
a distortion of a sector irradiation light. 

As described above, the height of the optical unit 
102 is adjustable, and in the same manner, it is possible 
to adjust a height of the reflecting section 103 from the 
coordinate input plane 101. Fig. 6 is a view to explain 
one example of adj us ting the height of the reflecting section 
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103 . The reflecting section 103 is provided with an engaging 
hook 601, and the frame 105 is formed with a plurality of 
holes 602 into which the engaging hook 601 is fitted. The 
hole 602 is properly selected, and thereby, it is possible 
to adjust the height of the reflecting section 103 . In this 
case, this embodiment is not limited to the engaging hook 
601. The reflecting section 103 is provided with a screw; 
on the other hand, the frame 105 is formed with a screw hole, 
and thereby, the height of the reflecting section 103 may 
be adjusted. 

In the above manner, the height of the reflecting 
section 103 is adjusted, and thereby, it is possible to reduce 
a projection from a circumferential edge of the apparatus 
for inputting coordinates 100. As a result, a user, who 
inputs a coordinate point, has no hindrance, and therefore, 
an availability is improved. Moreover, the height of the 
reflecting section 1 03 is made low ; therefore , it is possible 
to improve a visibility of a person who views the apparatus 
for inputting coordinates 100 from an oblique direction. 

An end portion of the frame 105 is provided with a 
joint member so as to be joined together with a frame of 
another apparatus for inputting coordinates. Fig. 7 is a 
view to explain one example of a joint member for joining 
a frame of another apparatus for inputting coordinates. As 
seen from Fig. 7, a joint member 701 is attached to the end 
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portion of the frame 105, and has a U-letter shape so as 
to be joined together with a frame of another apparatus for 
inputting coordinates. In the case of making no joint 
together with a frame of another apparatus for inputting 
coordinates , the j oint member is folded by a hinge 702 . The 
joint member is not limited to the U-letter shaped joint 
member , and a screw and a screw hole may be used in accordance 
with embodiments . 

The j oint member as described above is used , and thereby , 
a plurality of apparatuses for inputting coordinates is 
combined so as to secure a wide coordinate input plane. For 
example , an availability can be improved in the case of using 
the apparatus for inputting coordinates in a large conference 
hall or the like. In particular, the height of the optical 
unit 102 is made low by using the height adjusting screw 
109 (see Fig. lA and Fig. IB) , and simultaneously, the height 
of the reflecting section 103 is made low by using the engaging 
hook 601 (see Fig. 6) . By doing so, even in the case where 
a plurality of apparatuses for inputting coordinates is 
combined, it is possible to improve a visibility of a user 
who views the coordinate input plane 101 from an oblique 
direction . 

The light emitting section 301 shown in Fig. 3A and 
Fig. 3B is arranged above the coordinate input plane 101, 
that is, on the side inputting a coordinate, and therefore. 



the light receiving section 401 is arranged on a position 
receiving the light traveling substantially parallel to the 
coordinate input plane 101. However, the light emitting 
section 301 and the light receiving section 401 are not 
limited to the arrangement as described above . For example , 
as shown in Fig. 8A and Fig. 8B, either of the light emitting 
section 301 and the light receiving section 401- may be 
arranged below the apparatus for inputting coordinates . By 
doing so, it is possible to reduce irregularities on the 
surface of the apparatus for inputting coordinates 100, and 
thus, to improve a user's operability. 

The following is a description on an apparatus for 
inputting coordinates of this second embodiment, which 
calculates a coordinate point by sensing a direction of 
irradiation light reflected by the pointing stick. In this 
second embodiment, identical legends are used to designate 
the same constituent parts as the above first embodiment 
and the details are omitted. Fig. 9A and Fig. 9B are views 
schematically showing a corner portion including an optical 
unit of the apparatus for inputting coordinates which senses 
a direction of irradiation light reflected by the pointing 
stick. Fig. 9A is a perspective view of the apparatus for 
inputting coordinates, and Fig. 9B is a front view showing 
the optical unit when viewing it from .a light emitting side . 

A apparatus for inputting coordinates 800 is composed 



of a coordinate input plane 101 for inputting a coordinate 
position, an optical unit 801, a shielding plate 802, a 
support plate 104 for fixing the coordinate input plane 101 , 
and a frame section 105 for reinforcing the support plate 
104 and fixing the shielding plate 802 . More specifically, 
the optical unit 802 has a light emitting section which emits 
light that is substantially parallel to the coordinate input 
plane 101 and a light receiving section which receives the 
light traveling substantially parallel to the coordinate 
input plane 101. The shielding plate 802 absorbs the light 
emitted from the optical unit 801, and shields the light 
from the outside. 

In Fig. 9A and Fig. 9B, legend 106 denotes an emission 
light mouth which is an outlet of light from the optical 
unit 801, and legend 803 denotes a pointing stick for 
inputting a coordinate position on the coordinate input plane 
101. In this case, the point stick 803 is attached with 
a sheet-like retro-reflector at its distal endportion. The 
retro-reflector reflects the light irradiated from the 
optical unit 801. The emission light mouth 106 is also an 
incident light mouth which is an inlet for receiving the 
light from the optical unit 801. 

The shielding plate 802 is covered with a material 
absorbing light at its surface . For example , a black colored 
felt cloth or the like is given as the material. The above 
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material is used, and thereby, it is possible to absorb the 
light irradiated from the optical unit 801 , and to relatively 
improve a sensitivity of the light receiving section of the 
optical unit 801 with respect to the irradiation light 
reflected by the pointing stick 803. 

Next, the following is a detailed description on a 
light receiving section and a light emitting section of the 
optical unit 801. Fig. lOA and Fig. lOB are views 
schematically showing an internal structure of the optical 
unit 801. Fig. lOA is a view when viewing the inside of 
the optical unit 801 from a direction vertically parallel 
with the coordinate input plane 101, and Fig. lOB is a view 
when viewing the optical unit 801 from a direction of the 
emission light mouth 106. A light emitting section 901 is 
composed of a light emitting element 902 which emits a beam 
irradiation light, and a polygon mirror 903 which reflects 
an irradiation light emitted from the light emitting element 
902 so as to optically scan the coordinate input plane 101. 
Moreover, the light receiving section 904 is composed of 
a cylindrical lens 905 for converging an irradiation light 
reflected by the pointing stick 803, and a line sensor 906 
which senses a direction of the pointing stick 803 by light 
converged by the cylindrical lens 905. 

In the apparatus for inputting coordinates 800, the 
optical unit 801 is embedded in a corner portion of the frame 
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105; therefore, it is possible to further reduce 
irregularities as compared with the apparatus for inputting 
coordinates 100 of the above first embodiment. As a result, 
a user, who inputs a coordinate point, has no hindrance, 
and therefore, an availability is improved. 

Moreover, a mounting position of the optical unit 801 
is variable with respect to the frame 105, and thereby, the 
height of the optical unit 801 is adjustable. In order to 
adjust the height of the optical unit 801 , the engaging hook 
as shown in Fig. 6 may be provided, or the position may be 
adj us ted by using a screw . The mounting position is variable , 
and thereby, a height of irradiation light from the 
coordinate input plane 101 is adjustable. As a result, it 
is possible to improve a detection accuracy in a 
predetermined area causing a large error in the prior art. 

Moreover, the shielding plate 802 may be adjusted in 
its height as shown in Fig. 6. The height of the shielding 
plate 802 is adjusted, and thereby, a visibility is improved 
in the coordinate input plane 101. In addition, the 
apparatus for inputting coordinates 800 may be joined 
together with another apparatus for inputting coordinates 
by using the same member as the joint member 701 shown in 
Fig. 7 . By doing so, it is possible to form a wide coordinate 
input plane. Further, the height of the shielding plate 
is made low, and thereby, a visibility can be improved. 



The apparatus for inputting coordinates 800 shields 
the light from the outside , and thereby, a detection accuracy 
can be improved. Fig. 11 is a view to explain a shielding 
plate provided in the optical unit 801. As shown in Fig. 
11, a shielding plate 1001 is provided at an upper portion 
of the emission light mouth 106 of the optical unit 801. 
The shielding plate 1001 is provided as described above, 
and thereby, the light from the outside is shielded. 
Therefore , light received by the optical unit 801 is limited 
to the light from the pointing stick 803 ; as a result, it 
is possible to accurately detect a coordinate position. In 
Fig. 11, the shielding plate has been formed into a 
circular-arc shape. The shielding plate is not limited to 
the above shape, and may be formed into a rectangular shape 
or the like. Moreover, the shielding plate 1001 is received 
in the optical unit 801 , and thereby, it is possible to reduce 
a space of the optical unit 801. 

As is evident from the above description, according 
to apparatus for inputting coordinates of this invention, 
a projection of the optical unit is reduced. As a result, 
it becomes easy to operate the apparatus for inputting 
coordinates . 

Further, since the height of the light is adjustable, 
it is possible to make close a position of the pointing means 
such as the finger or the pointing stick with respect to 
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the coordinate input plane and a position of light irradiated 
to the pointing means. As a result, the apparatus for 
inputting coordinates can detect the coordinates more 
accurately . 

Further, since the height of the reflecting section 
is adjustable, a projection of the reflecting section is 
reduced. As a result, the reflecting section does not block 
the view of the user. 

Further , since the apparatus for inputting coordinates 
can be coupled with another apparatus for inputting 
coordinates, it is possible to reduce irregularities of 
portion where the apparatuses for inputting coordinates are 
coupled with each other. In addition, even if a plurality 
of apparatuses for inputting coordinates is connected to 
each other, it is possible to improve operability and 
visibility . 

Further, since a plane including the coordinate input 
plane is interposed between the light source sections the 
light receiving section, the light source section or the 
light receiving section is arranged on the side opposite 
to the coordinate input plane. As a result, it is possible 
to reduce a projection on the coordinate input plane side, 
and improve the operability. 

The present document incorporates by reference the 
entire contents of Japanese priority documents , 2000-074260 
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filed in Japan on March 16, 2000. 

Although the invention has been described with respect 
to a specific embodiment for a complete and clear disclosure , 
the appended claims are not to be thus limited but are to 
be construed as embodying all modifications and alternative 
constructions that may occur to one skilled in the art which 
fairly fall within the basic teaching herein set forth. 



28 



